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LOADING AND TUNING MOBILE ANTENNAS 
By Clayton F.Bane,W6WB 


Amplifier loading is often a problem in any in- 
stallation but it appears to be more the rule than 
the exception when loaded mobile antennas are involved. 
Unfortunately, there can be no step-by-step procedure 
leading to a satisfactory solution of this problem 
owing to the many different types of antennas and 
loading systems in use. All do however have some 
things in common, regardless of the configuration of 
the antenna, one of these being the method whereby 
the antenna is coupled to the final amplifier. In 
general, this is accomplished in one of two ways: 
(1)- The antenna is directly coupled to the amplifier. 
(No transmission line is used) Here, coupling may 
be inductive by means of a multi-turn link or a com- 
bination of inductive and capacitive coupling ach- 
ieved by directly tapping the antenna on the ampli- 
fier tank. (2)- Through a transmission line to the 
final amplifier. No clear-cut generalizations are 
possible since both methods are in themselves subject 
to wide variations. For example, the dotted-in "L" 
and/or "C" in figure | may or may not be present and 

the "Black box" in Figure 2 is an eminent possibility 
when a transmission line is used between the antenna 
and amplifier. These variables point up the fact that 
amplifier loading is necessarily tied in with antenna 
tuning and consideration of one must take the other 
into account. So then to a brief review of resonating 
procedure for center-loaded antennas, 


At least part of the good performance of some of 
the newer center-loaded mobile antennas, (as. WEB-WIP 
and BAY) can be attributed to the elimination of 
high reactance base loading inductors. In other words, 
these antennas are capable of quarter wave resonance 
against ground without the need for supplementary 
inductive loading. Antennas of this type are basic- 
ally high'Q"and give optimum performance only over 
a quite narrow band of frequencies without rereson- 
ating. This statement should not be construed to mean 
that the "Sharp" antenna is not effective, quite the 
contrary in fact. It does mean however that initial 
resonance should be established with a grid dip meter 


with the final length of connecting lead and proper 
pickup coil in the circuit! (assuming the connection 
of Fig. 1) There are two possible procedures for es- 

tablishing resonance on commercially built antennas 
of the type under discussion: (1)- Resonate the an- 
tenna to the lowest usable frequency within the band 
by length adjustment of the top whip. Operation on 
higher frequencies is then accomplished by introducing 
a large, (several hundred micro-microfarad BC type) 
capacitor at "C". (FIG.1) This procedure may not be 
possible in all cases since some manufacturers fact- 
ory-adjust the antenna center-loading section and 
the length of the top whip at the high frequency end 
of the 75 meter phone band. (2)-Resonate the antenna 
to the highest operating frequency within the band 
by adjustment of the top whip. Operation on lower 
frequencies is then possible by introduction of a 
variable loading inductor at "L". ( Figure | ) 
One final caution: Make certain that all elements 
that are to be a permanent part of the antenna cir- 
cuit, (as connecting leads and pickup coil) are in 
the circuit before any attempt is made to establish 
resonance by the grid-dip meter method. Also, do not 
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couple the pickup link to the final amplifier coil 
lest false indications be obtained. 


Resonance at other frequencies to which the ant- 
enna may subsequently be tuned, (by adjustable series 
inductance or capacity) can be determined by observing 
the rise of antenna current as indicated by a thermo- 
ammeter located in the ground return lead. 


it may very well be that, despite careful and 
exact resonance, the antenna will not properly load 
the final amplifier. Should this be the case, do not 
attempt to alter the length of the antenna! If the 
antenna is properly resonated it will present purely 
resistive load to the amplifier and any change in 
length will simply make the antenna reactive. It may 
be possible to achieve antenna loading by such man- 
ipulation but only at the expense of greatly decreased 
antenna efficiency. Dip the final without the ant- 
enna and leave it alone. Insufficient loading may 
be traced to: (1)-Improper impedance relations be- 
tween antenna and amplifier circuits necessitating 
an alteration in the number of turns in the pickup 
circuit. (2)-Improper "Q" relations between antenna 
and pickup circuits. This may require alteration of 
pickup turns and/or the inclusion of a series cap- 
acitor of suitable value. Bear in mind...the pickup 
circuit is actually a part of the antenna circuit 
therefore any alteration of turns, (or the inclusion 
of a series capacitor) will change the resonant fre- 
quency of the antenna. On the assumption that the 


antenna has been tuned to the HF end of the band, 
coupling experimints should be conducted at a some- 


what lower frequency and a series, variable inductor 
included. This will permit resonance to be restored 
after addition or subtraction of reactive elements 
not present during initial antenna resonating. 

It is generally possible to obtain adequate coup- 
ling by tapping the antenna circuit directly on the 
final amplifier inductor as shown in Fig 3. This will 
provide additional capacitive coupling and eliminate 
the need for a pickup coil with a large number of 
turns. Note that "C" must be included if the amp- 
lifier coil has DC passing through it. 

Where the coupling is purely inductive, the co- 
efficient of coupling may be increased by changing 
the ratio of "Q" between the antenna and pickup 
circuits. Assuming that the amplifier will operate 
with a loaded "Q" of about 12, calculation shows 
that the pickup coil should have an inductance of 
about 4 microhenries and that a series capacitor of 
approximately 400 mmf should also be used. (An oper- 
ating frequency of 4 mc and an antenna base impedance 
of 10 ohms is assumed.) Note here that the 400 mmf 
capacitor will cancel the inductance of the pickup 


link at this frequency. If therefore, the pickup 
was included as part of thie antenna circuit at the 
time the initial resonance was established, sub- 
sequent addition of the series capacitor would cause 
the frequency of the antenna to go higher. It should 
thus be apparent that no trimming of the antenna top 
whip should be attempted until all coupling factors 
have been taken into account. Incidentally, 4 micro- 
henries represents about 5 turns, 3" in diameter or 
7 turns, 2" in diameter....both windings 7 turns per 
inch. Compare these coils with the two or three turn 
links rather commonly used. 


Figure-3- 
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Loading trouble is probable with this type of 
antenna when transmitters with Pi network output 
circuits are used. Such networks have a definite 
minimum value of output load impedance beyond which 
the amplifier will not fully load. Unfortunately, 
this minimum value may be higher than the base im- 
pedance of the: antenna in use. (10 ohms in our dis- 
cussion) Some Pi network outputs can probably be 
made to give some semblence of loading by suitable 
juggling of the two variable capacitors and alter- 
ation of the series inductance. The probability is 
however that the circuit is not acting as a true Pi 
but rather as the hybrid resonant circuit shown in 
Fig.4 One sure way to load is to change the Pi over 
to a conventional L/C tuned circuit by shorting out 
the output capacitor and either tapping on or in- 
ductively coupling the antenna to the former Pi net- 
work inductor. Alternately, the Pi network can be 
adjusted for some higher impedance, say 50 ohms, and 
a supplemental "L" network added to provide addition- 
al impedance transformation. 


Figure-4- 
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